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We have earlier reported that the oxidation of thiocarbonyl compounds with peroxyacids provides a general route to a variety of sulfines2,3. Ozonization is generally recognized as a clean, mild, and selective method of oxidation and therefore would be attractive for the preparation of sulfines.
In the present communication, we report our results obtained in the ozonization of thioketones and aryl arenedithiocarboxylates.
When ozone was passed through a solution of thiobenzophenone (la ) in dichloromethane, rapid decolorization of the mixture was observed and benzophenone was isolated as the only product. The same result was obtained under strictly controlled reaction conditions (1 equiv of ozone in dichloromethane at -78°). 4,4'-Dimethoxythiobenzophenone (lb ) reacts analogously. With sterically hindered thioketones ( lc -f , Table 1 
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The remarkable difference in the behavior of unhindered and sterically hindered substrates may be rationalized by the following assumption (Scheme A). In the case of un-hindered thiocarbonyl compounds, the thiocarbonyl group of 1 undergoes cycloaddition with ozone4 with subsequent loss of sulfur dioxide to give5 the carbonyl compound (2). In the case of sterically hindered substrates, the cycloaddi tion of ozone is rendered difïïcult or even impossible; instead, nucleophilic attack o f the thiocarbonyl sulfur6 on the ozone molecule may take place; subsequent elimination of oxygen yields the sulfine (3).
As sulfines are themselves sensitive to oxidizing agents7, we also investigated the reaction of these compounds with ozone. Upon treatment with 1 equiv of ozone, almost all of the sulfines listed in Table 3 (sulfine Z-3h is an exception) reacted smoothly to give the corresponding carbonyl compoundsasthemain products. Insomecasesreductionproducts, viz. the thiocarbonyl compounds (1) were also isolated. The predominant formation of carbonyl compounds (2) in this reaction may be explained by cycloaddition of ozone to the sulfine (3) and elimination of sulfur trioxide from the cyclo addition product, whereas the formation of thiocarbonyl compounds (1) could proceed via nucleophilic attack of the sulfine oxygen on the ozone molecule followed by elimination of oxygen.
thiocarboxylates, respectively, are found in the product mixture. This apparent loss of ozone is not caused by obvious reasons such as escape from the reaction vessel or thermal degradation8 of ozone. The isolation of reduction products during ozonization of sulfines (Scheme B) may account for this unexpected ozone consumption.
The mechanism proposed in Scheme B is also supported by the fact that the ozonization product obtained from Z-3h contains a considerable amount of the opposite isomer (£-3h).
Although the proposed Schemes A and B are rather speculative it is evident that the conversion of thiobenzophenone (la ) to benzophenone (2a) by ozonization does not proceed via the intermediacy of a sulfine since this would not be compatible with the observed consumption of only 1 equiv of ozone for quantitative conversion. The difference in the mechanisms of the ozonization of uflhindered and hindered thiocarbonyl compounds (Scheme A) is related to the differences encountered in the ozonization of sterically unhindered and hindered alkenes9. Tables 1 and 2 The reactions were carried out on a 0.4-2.0m mol scale. Ozone was prepared by passing a stream of dried oxygen through a " Fischer ozone generator" . The ozone thus formed was led into a known volume of dichloromethane at -78°. According to Rubin11, a saturated solution of ozone in dichloromethane at -78° contains 0.04mol/l; this was checked by iodometric titration. Ozone was transferred from this saturated solution into a solution of the substrate ( 1 equiv) in dichloromethane at -78° within 20min using a slow stream of nitrogen12. When the ozone transfer was completed the reaction mixture was allowed to warm to room temperature. The solvent was removed in vacuo and the residue was subjected to thick-layer chromatography on silica gel using benzene/petroleum ether as eluent. The pure Z-and Eisomers were thus obtained, except in the case of 3i and 3k. The Products were characterized by elemental analysis. I.R., and 1 H-N.M.R. spectrometry. The above procedure was also used for the ozonization of the sulfines. The use of more than 1 equiv of ozone in the above procedure leads to a raise in yield of sulfine; on the other hand, however, this also leads to increased formation of the corresponding ketone SYNTHESIS or S-aryl thiocarboxylate, respectively, which usually are difficult to separate from the sulfïne. All sulfines listed in Tables 1 and 2 were also prepared by oxidation of the thiocarbonyl compounds with 3-chloroperbenzoic acid. The geometry of the Z-and iT-isomers was established as described in Ref. 3 and Ref. 10 . This diketone was prepared as described by Johnson, Markham, and Price3.
Although all of the sulfines listed in
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2,3-Dimethyl-2-hydroxy-4-oxo-l-phenylpentane (2, R = H):
This jS-hydroxyketone was prepared by the method described earlier by us from 3-methylpentanedione (1; 0.8 mol) and benzylmagnesium chloride (2 . 0 mol). It was isolated by bulb-to-bulb distillation; yield: 95g (57%); b .p . 80-85°/0.02torr. 
